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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
deterioration of the estimation speed and the precision 
of a frame synchronizing signal to a minimum in a 
demodulator provided with the receiver of a radio 
communication system using TDM and a digital 
modulation system. 

SOLUTION: A vector conrelation part 104 generating a 
vector correlation from the difference vector 103 of an 
orthogonal base band signal 101 and a known difference 
vector 105, a distribution calculation part 107, a 
comparison part 110 and a correlation threshold deciding 
part 112 are provided. The distribution value 108 of a 
vector correlation signal 106 outputted from the vector 
correlation part 104 exceeds a previously decided 
distribution reference value 109, a correlation value 
113 is reduced and it is enlarged when it does not 
exceed the value. Even if the absolijte value of vector 
correlation largely fluctuates, the correlation value Is 
adapt! vely set and frame synchronization can. stably be_ 
acquired at high speed. 
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^^r<i^^liX 0 ^i^-C^-XA'y Hfi-f 5 0 3 5r tBti 
-fSS^tlligP, 5 0 4(4'<.-Xy^'y^'^i■§•5 0 3Sr^^■ 

yr u y^^<-xy<y Hfi-f-s o 5 ^ffi 

:^J-ri.S*gP. 5 0 6{4M*gE5 0 4tg*^''f sy^ 
$'JfflIfi-^5 0 7 5:«^*&-tl>M*:?^Sy^S'l«ia5, 5 0 50 



!»^¥9-83590, 

1 0 

8{±-9-y7*Uy/<-:^>'-^yKfi^5 O 5Srffl»<^T:t7 
-fe -y bi§&SjSrJSSLT-e<0^7^r 7 biiigm^S*:^' 
Sy/|iJ»5 0 6cO;<7'^y:5'€i: Lt^^Ucii^ 
ftfCiraSfi-^ 5 0 9 i fC!±i^lt-S if ^7)-7-fe 7 N 

[0043] J.Xt<7)J: 3 {-tifi£§tt/imP^lto\,^ 

jft5 0 1 liB^miigp 5 0 ix-mmc^tiv ^ 

yKfS^5 0 3i:'S:^, ^ AX\m^9 A 

y h'fi#5 0 3 Sr-tyru y/t-tyru y^^-xA' 

l^gps 0 6T{i:lf«^7-fe7 h«SSI55 0 8*^^>tiJ^I 
§^l&iiiSI!ciiSfi-^ 5 0 9 tz blUn Thtlim 
m^y:^506At,Z-^^yVt^mi<Znt:mifz^. h 
!> V mmttz 0 1 ^ i: t\ llJf^;^ ^y -^506 km 
^SrPS-t !> , W^^^f -^y 5 0 6 A(7):K®*Sfci: Uf 
0 t^rl. i: ^ S ymm 5 O 6 {4S*:5'^ S y 
^Um^^5 0 7 SrLT&^^.HA.t^'ftS-tt, -SBtPalt^ 

[0044] wm.^y-^ 7 hit^gps o 8 ti4-tyr 

y yrf'X-X^'Cy h'fi^5 O 5 SrfflV^T 7^7-^7 hJfiS 
licSrft^L, '?■0^7^r7hiS^lic5r®*:5'-f 5y/$iJ 
ffllggS 0 6c7);&'^y^<ii: LT^^ffUcffiS-^MrPfi 
it-^5 09fcL-Cfi;^lL, l!lf^^'>yr?5 0 6A<r)Jiffi 

m\wm^5 0 6 B tc:^ • ^sifrr^ . 

[0045] ^i-C\ li«iiSfi-f-509«4^7-lr7 

Ymm^m^^-i 5 y^/sijms 0 6c7);^n7y^€t 

b Lxm^^^x \>i<. ^m^\±mmzm^ifim> 
mm.ifi^m^zm.'ifz^^x'h^'&Lxm^ 

[ 0 0 4 6 ] ^f^. ^mmi.z\i.. wmmm^s 
0 9{=^7-b7 vmm.<r>m.mm:i?^^A ^ymn 
gP5 0 bm^y-^^b Lxm-ifzmmw i-m. 

-immmt^bh-nmx'hh. ^m-^. m.-tfi 

z<7)Xoizmm.mm^5 0 9ii^y-t'yhm 
mm^&ti^+x'htnm:^^-( s ymmu5 0 
mm^ymmti^<^j:h 0 ^m. -x-hmm 
t^y mmi:im< •^£hi.oti:mm\^h^b t-i^^t 

{4-^yr'j y^^mmmmmm *) i>i6v^i: 

+. i&\^b^*^-blxm°MlX\<^h. 



1 1 

[ 0 0 4 7 ] j.xh. ^mmmifZXtum^Lti^y-^-y 
hm^mzj:*)^yy°vyyi!'^ ^y^^^yhx:l~fl' 
•t:hzt x\ vyy V yy\.tz^—7.) <y vm^<7):^y 

^yr*jy^ttz^-x^-^yv=m^i}^^:^y-^-y hmw. 

m^mns (vco) ^j:t'<oT-i-af^ut:mz^\'mmx' 
m^zt3{f?>^mmmizy^x:i ^im.mx'h^, 

(0 0483 06 {:*3l^T. so Ht^imm^. 6 0 

2(i:S2|sg|5, 6 0 3ii^ yy^y^^m^m^. 6 04 
am^mmm. eosnK-x^^yi^m^. 6 0 6«a 

^rJ'-f Sy^SiJffllgP. 6 0 6A{ilj)f^;<?'>y:5', 6 06 

B(iHfrffitg*^gp. 6 0 nm^^if'^ 5 y-zmnm^. 
6 0 8{ij5^:^7-t-/b*issp. eo9i,imm(M 
m^x'hh. H6ic*3v->T. m5<r)m^tm^j:hmt. 

ll5t:t3V^T{«35«iigP5 0 2^^^^5 OA comm. 
\.ztmx\^tzh(r>^ . 06 f {i:it3cfliragp 6 0 4 ^ 

m5o 2<^mmzm.mz^x'h^ . 

[0049] liLho J: d ^=1S^§^^^:«ii^Kfcov^ 
[16SrfflV^T-e«0liJ'f^i=OV^TgiBg-r-l.. 

[0050] ^-r, ffi:*:SP6 0 2{ig2|s:^^ $ y^/^ij^ 
gP6 0 6*^ii>aJ:'3$ix^S2is::5'-f S ^?^$lMfi-^6 0 7 
bUfl^t^i^n t^-fb L ^cB#^T\ gft^li^ 6 0 

1 u Vi^L-^-vr y yy^m^mm^e o 3 Sr 
ai:'3-ri.. 'J yi/^m^mme 0 3{iit3^fipgi5 

6 0 4T'lS3caP$tL7^;l^^^ (H^-fr-f) jjitr 
T^=2rft-t^K 0 ^/b-ti'^-xvN':^ h'fi-^- 6 0 5 h =5: 

So 

[005 1] M2fs^>f 5 ^i/MiJiigB6 0 ex'iimmm^ 

0 9ifi. 7ti:i.{J'nT'$>il{S"l6#X7'>^:5'6 0 6A{C-b 

x\ m^:^'yy-?^ e 0 6A<7)mm?:mm^h, m^A^^ 
y^eoe Ai±-^mx'^mt:^-{t^-^xti 0 . 

t 0 tC^-i. tm^-^^ § yi/$'JfflIgP6 0 6 
{±m2fs:^'f 5>i/M^fi-f-6 0 7€:L*»^>H/vh^'f[:$ 

■ti-. -^mmmzttzi^^tmt. 
[0052] mm^^y-^ -y hm^^e o sx-hk-x 
^N'>'Kfi-f-6 0 5 i:m^^x:ty-t -y hm}&m.^m^L. 

-ec7):t hig-^?rm*:5'-f 5 :^^$iJ1iWg|56 0 6(7) 

:^^yi?mtLxtmLfzmt:mm(.mmm-^-6 0 9 b 
Lxtii:hL. mi¥:^'>y:}^ 6 0 6 Acomm^mm-t^fz 
i^mmmm&m^e o 9 iz^ttzm^w^mt^m^ 
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1 2 

5O6BtC5g0f -t&S^-r^o 

[0053] ZZX\ mm^&m^6 0 9li^y-^y 
hmim.t:m^lS^^ 5 >'i5'$ijffllg|5 6 0 6<r>:^^y^mb 

Lxmw-Ltzmb Lxmimmir^-otztiK ^y^v v 
w^<m.<r>w&m.t^-vx-hh^\i^ 1 . -x"hh^\t- 1 

[0054] t-fz. ^mWi^\iZ\t^ jl^iicPfifi-f-6 
10 0 9 hjl^ifciOJtSfflSrM^ls:^'^ 5 >'j/$iJW 

^6 Q(><r^ij^y^m.b LTMficL/iffl&fflVK ^yjfs 

- 1 (mmz'^^z b \>^^x'hh. z<r>^^. •im.if 
^■^'R'^<n-m\^m.b\^x<mm^w^x'% 

ifiOJ:dtcj^^iraSfi-f-6 0 9{4^7-tr-y hjg^ 
^<7)*t^ffi*i+T'^5fL{±'S*:5'-f $>'J/Sfjffllgl56 0 6^0 

;^ y ^iS«i7&i^< ^ ct a ^ffl^fflv ^-S ^ i: -C'lE^^ 

[0055] liLh. *IIJfe^Jlc J:^l{ffi^Lfv:^7-b y 
hm'^m.l'ZX'O^yy'Vyy:?-^ SV^^^Srayhn-yU 
•t^zbX\ ^yyv yi/Lfz^-x^<yvm^co::i-y 
-i^-yh^^mm-t^Zbt^mb^^. Zc7)Zb^zXK) 
:^yyv ^-^Lj^^— xyNVKfi-^^^^j^r^-fe-y hjgjs 

30 n^m^ (VCO) ^j:b'<DTi-xiy^i:nfz^\'^mmX' 

hhfzif^. mmmx'^^ozb-imm.btch. ttz. Jk± 
i^bLx-T^ ~J^)V<r>imcr>;h.x"i7 dzb t^^mx'h 

\^-yy^zt.b>!bh^j:iz.m.mii^^mz'^mmm 
'kmm-hm-b'^mb-^j:^. 

[005 6] 07{:t3l^T. 7 0 2\,tm^'^X\ 

mzibiz^ ^m^m^7oi^->ryyuyi/t^yy°v 

40 yy^m^m^7 0 3t:fii:n-t?>, 7 0 4{4ii3cfliia5 

x\ >y hmmK.izj: om^mm<^m^mt:^yh 
a-;w^s . ^i^^fiifflgi57 0 4(4. ^mi-hmmi. 
mmm^izm-^^^fzmiEmbmmbi,zj: 'omsmm^ 
it^msmmmo4A. z<DiiLmw.m^7 0 4Ai>t^ 
cr>{mmmi,zici!m-i>^mMbjE^mb ^^^-tim^ 

|51!!&^7 0 4B. ::<7)m:^\B\ii&=F7 OABtt^mtJ-th^ 

^mbiE^mb ^-^yyu yy^m^mm7 o 3 \.zmM 
■thfm^7 0Ac, Dio^-s, 7oeiimM$mm 

7 04*«ai:^3-r -g>'<.-x>'sVh'ft-^7 0 5lc:J: 0;^^ 

50 :^y^-yvmmL^m'^'ti>mmi^y^-yVimu 



1 3 

I.. 

[0057] a±.<^x 0 izmmtifzmwmm^z-^^-^ 

[ 0 0 5 8 ] t-r, m^37 0 2{i-^^Mrt ic. g 

fi^p&7 0 1 Sr^f yru y^/L^yy-'j yy^m^m 
t^tib^'&^tiXhi^^yy'V y^rJ'-f s yymcr,^ 

^cii^iSSM-f-7 0 7ir){i&JlI», $)SV^{i^i[LT 
ffiffllrMfrrs. t=5r*>^. iBc[Ilte-?7 0 4Bt'{4^ 
ffl|gfra57 0 4 A*>f>t#<i>tl.f^fiffflfflfgt;WJ5-tl.^S 
(mTcosi:ll&-t) fit. lES (lilTs i nfci&f) 
«i:^4B&-ri>, -eUT. S*gI57 0 2*»<i>ai^l§fL/^ 

yr 'J yy^m^mm^7 o 3fcHtiac7)c o sfflt s 

i nffi&^S[S704C, Df«(t-^i?-tt/itO^'?-n 

[0059] <*:t=. mmL^yt -y hm^m o e ti4 
sfrHJ 7 04 AofifflMffffi t Lxms. Lmmmmm 

^7 0 7bLXiiitl-fh. 

[0 0 6 0] i:lx. mm.m&m^7 0 7ii:i-y-t-y 
hmm^mm.m^7 0 4cr,im-^mi,zmMit:m 
tixmrnm^n-ytziiK :^y-i:y}-^^m^m 
^^+X'hmii+i. -X'himi-ibLxmi^^-t 
xix<. zm^nm&i^zm^m^t^hti^. m.m 
mizmm-ytzm-^xi^^^Lxmrn-h^^mmti^ 

{00 enttz. mmm^zii. Wimmm^7 
0 7 t^7-b -y vmm.<r)m.^m:%^wmm 040 
msmmt Lxm-Ltm^mw w^'^Ltm^ 

ffiOT(?)ttt^rofc^>iuac7) i 0 1+ 1 1 - 1 mm\z 

Jf^iiSli-f 7 0 7{4:t7-fe>y YmmmMifi+ 

x'hmim%m^7 0 4 ^7)^affl^iT*M^§ KtphXo 

[ 0 0 6 2 ] ^ ^f. ;t7-fe -y hmm.<^m.miim. 
(o-fyrv yf^ucmcommi.mmmm.x n t ® 

I., 

[0063] i^Ui. :mmmt>zxtnmmuz^y-tv 
tx\ ^-xj-iym^<7)mmL:fy-^yhjf-mmt 

la^ifflS5rfifflfflfgT'^ToTv^|,fv:^6»»v^^lJffll*^ 



8) #gB¥9-83 5 9 0. 

14 

. tgk^rl.. tyL\ if^Jfjfe (IF) ^yr^j yymmi 

^'^yt^ji'mm<7)8mmL^'^fz^. mimmx 
comM.mt>^'m^z^j:ifzi^. mmmsEi.m^-^'^i 
ztx'mmmamm±/j:\\ ttz. n&m^m 

(VCO) :5rt'<^T^D/a5Srit7t^v«T'S)-&^^ 
ib. m^X''^oZtmmt^j:i>. ^^i^tLXr^ 

=ji^)icr)mi(r>?^x''iTozbmmx'm. i^-ym 
mimmb^j:^, 

10 [0064] 

h/i/^. 1 i^yt^/V^fzK) l-^\iX±Wi,mizMilim 

bmrn^^^ hjibcr>mx'<^^ hjummmi:b*)y 
^y-M^mmmm^tKi'hmm^b. yv 
-hm\mmm'^^m.'fh^m%^b. 
w^mim%wM^m.-fhmM>b.)mmi'h<r) 

ask, yv-i^imwm^bim\.%\^m:m\^xy 

ffiL. yv^:^mmm^mmi%Mifiiik\^b%\.z 
\mm L % v^jiSr/jN§ < L , yv~j^m\mm.^m 
mm-^ij>m\^b%\,z\mw.%\m-k±% <-r-&^fB£ 

[0065] zmmz)^ o-C . Sfifi-^t:;«;#^fej^ 

{mmmmmm 

[01] *^BB<om 1 c^^MMtcfcftS^iSSawT'p 
•y^^^H 

[02 ] *^B^<7)m2<7)^i5iJtcfc{tl.fIiSggc7)ya 
•y^^0 

m3'ii!^mm3(^mmm\,zmmmm.<^fu 

40 ^^71^^.0 

[04 ] *^H3c7)m4O^0IJtt3{tl.fIP^aO7'P 

m5'ii^%mm5<r>mm\zmmmm.<r)yru 
•y^mm 

mb)ifmff)m<r>mm\[zmmmmw.<r)zru 
-y^mm 

[07] 7 (7)mmmizmmmmm<^yv 

[08] «^*omM^Sc7)7'n-y^'3gm0 

50 [i?^i?)iiBS] 
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